Results

eIF2␣ Phosphorylation Is Responsible for Inhibition of Translation by UV Irradiation
"knockin" mouse embryos [27] . eIF2␣ with the Ser51Ala substitution can no longer function as a substrate for kinases that control translation initiation rates but otherwise provides normal ternary complex function. In wt cells, UV strongly repressed translation initiation, whereas in the irradiated eIF2␣ Ser51Ala/Ser51Ala cells, translation proceeded unabated ( Figure 1C ), which correlates with the lack of accumulation of eIF2␣ phosphorylation in those knockin cells ( Figure 1D ). To exclude the possibility that the reduction of 35 S-methionine incorporation into newly synthesized proteins is due to an effect of irradiation on the uptake of 35 S-methionine, we determined the total amount of radioactivity taken up by the cells. At a dose (e.g., 80 J/m 2 ) that causes strong eIF2␣ phosphorylation and inhibition of translation in wt cells, there was no change in the total amount of radioactivity in eIF2␣
Ser51Ala/Ser51Ala cells (data not shown).
PKR and PERK Are Not Required for UV-Induced eIF2␣ Phosphorylation
Having determined that eIF2␣ phosphorylation plays an essential role in translational repression in UV-irradiated Figure 3C ). Levels of GCN2 phos- (Figures 2A and 2B ). This suggests that neither kinase plays an essential role in coupling UV irradiation to eIF2␣ phorylation in UV-irradiated cells were comparable to those found in cells deprived of leucine, indicating that phosphorylation. As expected, the PKRϪ/Ϫ cells lacked PKR protein (Figure 2A) , and the PERKϪ/Ϫ cells were UV irradiation is a strong activator of GCN2. severely impaired in their ability to elicit eIF2␣ phosphorylation in response to thapsigargin, an agent that causes Deletion of the GCN2 Gene Prevents Inhibition of Translation by UV Irradiation endoplasmic reticulum stress ( Figure 2B ). These data confirmed the presence of the respective deletions.
To further examine the role of GCN2 in translational inhibition by UV irradiation, we compared protein synthesis rates in irradiated wt and GCN2Ϫ/Ϫ cells. Re-GCN2 Is Required for UV-Induced eIF2␣ Phosphorylation duced incorporation of 
